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Background: The RV and LV are morphologically related by sharing the interventricular septum and hemodynamically related through pulmonary 
circulation. LV untwisting is associated with LV diastolic function. We hypothesized that peak apical diastolic LV rotation rate would be altered by 
acute moderate RV pressure overload. The aim was to experimentally simulate acute moderate RV pressure overload and test the hypothesis.
Methods: In 11 open-chest adult pigs, an acute moderate (45-60 mmHg) RV pressure overload was induced by constricting the pulmonary artery 
with an external balloon cuff. Transmitral flow and other parameters (Table) were characterized by Doppler and 2D echocardiography. All data were 
expressed as mean ± SD and compared between baseline and intervention by a paired t-test.
Results: Changes in EF, LVEDP, E/A, and Tau were not significant. The experimentally-induced increase in RVSP was statistically significant and was 
associated with a borderline increase HR, and a significant decrease in MAP, CO, -dP/dt, and LVEDV, see Table. Peak apical diastolic LV rotation rates 
did increase significantly, resulting in an increase of LV untwisting rate.
Conclusion: Acute moderate increase in RV pressure overload, increasing in the peak apical diastolic LV rotation rate was the factor leading to the 
increase in the rate of LV untwisting and a marker of the compensatory response of the LV to moderate RV pressure overload.
Table LV hemodynamic characteristics and LV untwist 
Variable Baseline Intervention P-value
RVSP 30.46 ± 4.62 49.82 ± 3.25 <0.0001
MAP (mmHg) 92.51 ± 15.60 72.48± 11.65 0.0010
HR (beats/min) 83.73 ± 10.72 86.45 ± 10.75 0.4949
CO (ml/min) 2441.27±695.39 1614.82±572.55 0.0030
-dP/dt (mmHg/sec) -1526.89±258.98 -986.44±351.35 0.0003
LVEDV (ml) 60.73 ± 18.12 40.01 ±11.50 0.0007
Peak apical diastolic rotation rate (°/sec) -76.29±50.36 -115.33±39.72 0.0139
Peak basal diastolic rotation rate (°/sec) 41.60±21.75 57.27±28.15 0.0678
Peak LV untwisting rate (°/sec) -117.89±68.02 -172.60±47.58 0.0007
